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PURPOSE: To uniformly weld with laser beam at the welding surface of I-shape 
by providing the plasma removing nozzle adjoining to the laser beam machining 
head, forming the top opening part of nozzle to the slit shape and injecting 
the shield gas in the curtain like. 

CONSTITUTION: A plasma removing nozzle 21 is attached to a fittings 19 by 
adjoining to a laser beam machining head 15. Because the opening part is 
formed in the shape at the nozzle head 21, the shield gas G is slit curtain like 
from the direction of 40-60 degree against the LB. With this curtain like gas 
flow, the irradiating laser beam plasma P generated between head 15 and the 
metal sheet W is removed, the narrow welding surface of I-shape is formed 
at the butted surfaces of the metal sheet with the laser beam LB. 
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PURPOSE: To precisely and in a short time machine the necessary orifice by 
piercing the orifice as the flow restricting means of the liquified petroleum 
gas with the laser beam machine. 

CONSTITUTION: Valve seat members 1 machined of the stock of aluminum, 
etc., are continuously arranged on a carrying means 2. The member 1 is succes- 
sively carried with the carrying means 2 to the position just under a laser 
beam machining head 4, and an orifice 14 is machined at the necessary place 
of the member 1. 




(54) MANUFACTURE OF INSULATING SUBSTRATE WITH BOTH SURFACE 

CONDUCTOR LAYERS HAVING THROUGH HOLE 
(11) 5-200574 (A) (43) 10.8.1993 (19) JP 

(21) Appl. No. 4-38540 (22) 28.1.1992 
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PURPOSE: To provide, the method which can easily manufacture the insulating 
substrate with both surface conductor layers having the through hole without 
needing both surface exposure and the troublesome positioning. 

CONSTITUTION: At the time forming a through hole piercing through an insulat- 
ing substrate that conductor layers are formed on both surfaces of an insulation, 
the thickness of the 1st conductor layer formed at one side surface of the insulat- 
ing substrate is preliminarily made different from the thickness of the 2nd 
conductor layer formed at the other side surface, a non-formed part of conductor 
layer is arranged at the prescribed place at the thicker side among these conduc- 
tor layers, the laser beam irradiates to the area including this conductor layer 
non-formed part, the insulating layer of non-formed part and the thinner side 
conductor layer of the under layer are removed at the same time and the 
through hole is formed. 
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(57)Abstract: 

PURPOSE: To provide the method which can easily 
manufacture the insulating substrate with both 
surface conductor layers having the through hole 
without needing both surface exposure and the 
troublesome positioning. 

CONSTITUTION: At the time forming a through hole 
piercing through an insulating substrate that 
conductor layers are formed on both surfaces of an 
insulation, the thickness of the 1st conductor layer 
formed at one side surface of the insulating substrate 
is preliminarily made different from the thickness of 
the 2nd conductor layer formed at the other side 
surface, a non-formed part of conductor layer is 
arranged at the prescribed place at the thicker side 
among these conductor layers, the laser beam 
irradiates to the area including this conductor layer 
non-formed part, the insulating layer of non-formed 
part and the thinner side conductor layer of the under 
layer are removed at the same time and the through hole is formed. 
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